Plasmid-mediated quinolone resistance in Escherichia coli isolates from commercial broiler chickens and selection of fluoroquinolone-resistant mutants.
Plasmid-mediated quinolone resistance (PMQR) is a potential concern for animal husbandry and public health. Escherichia coli isolates from a total of 109 fecal samples collected from 6 commercial broiler farms between 2007 and 2011 were examined for PMQR genes, and transfer of these genes was tested by conjugation analysis to elucidate the prevalence and spread of PMQR in broiler chickens. Two isolates from 2 farms harbored the aac(6')-Ib-cr gene that was not detected in plasmids using Southern blot analysis of S1 nuclease-digested genomic DNA separated by pulsed-field gel electrophoresis. In these 2 isolates, nucleotide mutations in the gyrA and parC genes that result in amino acid substitutions were detected. Additionally, a total of 6 isolates originating from 6 chickens from the 2 farms were positive for the qnrS1 gene. In 2 of the 6 isolates, the qnrS1 gene was transferred to a recipient strain. Two transconjugants harboring the qnrS1 gene were cultured on media supplemented with successively higher concentrations of enrofloxacin (ERFX). After a 5-time subcultivation, the ERFX MICs reached 8 and 16 μg/mL, and no nucleotide mutations were detected in the gyrA, gyrB, parC, and parE genes. Our results suggest that the prevalence of PMQR was relatively low in broiler chickens and that exposure of bacteria carrying PMQR genes to the selective pressure of fluoroquinolones can result in resistance to fluoroquinolone, which is not caused by mutations in genes encoding topoisomerases.